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Preliminary Assessment of Coastal Shoreline Change 
in the Southwest Alaska Network (SWAN)

William F. Manley INSTAAR, University of Colorado
Leanne R. Lestak INSTAAR, University of Colorado
Alan Bennett Network Coordinator, SWAN

See also:  instaar.colorado.edu/QGISL/ARCN/

Southwest Alaska Network

http://instaar.colorado.edu/QGISL/ARCN/
http://www1.nature.nps.gov/im/units/arcn/index.cfm
http://instaar.colorado.edu/QGISL/ARCN/
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Coastal Shoreline Change

Rapid, large-magnitude, observable 
change is occurring to park coastlines

Changes in the position of the shoreline 
influences coastal habitats, archeological 
resources, and has  jurisdictional 
implications 

• change in frequency and intensity of storms
• sea level rise
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SWAN Vital Signs
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To evaluate the type of shoreline changes 
occurring along the 82 km coastline of Lake Clark 
National Park and Preserve, Cusick and Bennett 
(2004) surveyed 7 of 10 cross-shore beach profiles 
established in 1992. 

Cross-shore beach profiles revealed variation in rates 
of erosion and accretion along the parks coastline. 
Erosion, landward migration of mean high water 
(MHW), was observed at 5 cross-shore profiles and 
accretion, seaward migration of MHW, was observed 
at 2 profiles. Annual average rates of erosion and 
accretion ranged from -0.18 to -0.50, and 0.55 to 3.13 
m/yr respectively. 
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Remote Sensing & GIS Approach

Advances in technology, imagery, 
and datasets enable us to:

• directly measure rates of erosion and accretion 
• study the entire coastline

High-
resolution 
IKONO’s
base 
imagery

Historic aerial 
photographs
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Project Goal
The purpose of this project is to develop a 
strategy for long-term shoreline change analysis 
based on a time series of rectified aerial 
photographs extending as far back as the 
1950’s. The strategy will involve defining a 
consistent shoreline reference feature (SRF) --
digitized from the photos in a GIS -- to quantify 
the migration of the SFR over time. 
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Example from Arctic Network (ARCN) Parks, Alaska

Next several slides ...
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Mainland bluff Beach ridge complex

Barrier island or spit

Shoreline Reference Feature (SRF):
“bluff top” (wave-cut scarp)
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DSAS

Thieler et al. (2005)

http://woodshole.er.usgs.gov/project-pages/dsas/
http://woodshole.er.usgs.gov/project-pages/dsas/
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baseline

Baseline
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Transects
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Transects

51.4 m
÷ 36 yr =
1.4 m/yr

1949

1985
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“Early” Period
ca. 1950 – ca. 1980

m/yr
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1985
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“Late” Period
ca. 1980 – 2003

m/yr

2003

1985
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Steps Ahead for SWAN (2007)

Assess quality and suitability of existing data and imagery :

Evaluate the potential of data and imagery for coastal change 
studies :

Select target segments of shoreline for change analysis in one of the park units.
Orthocorrect IKONOS image
Orthocorrect 1 frame for each time slice with control and check points 
Possibly apply USGS DSAS coastal change software

Review all black and white photography and IKONOS imagery that has 
been acquired for the SWAN coastline.

Identify additional sources of photography or imagery for acquisition.
If needed, scan and create digital images of photography

Appraise potential sources of error (i.e. ortho-rectification, tidal, 
and tectonic) :

Digital elevation model (DEM), control points, 
Tidal datum, photos tidally coordinated
Landslides, change due to tectonics
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Thank you!

Any questions or concerns:

William.Manley@colorado.edu

303-735-1300

mailto:William.Manley@colorado.edu

